Background: Nonaccidental pediatric injuries are major cause of morbidity and mortality, with fractures being second to softtissue injuries as the most common presentation. As the orthopedic surgeon might be the only physician an abused child would encounter, the role of the orthopedic surgeon is of great importance. It includes recognition, treatment, and appropriate report of suspected child abuse. The purpose of this study is to examine the attitude and knowledge of orthopedic surgeons treating suspected nonaccidental injuries. Methods: Evaluation of orthopedic surgeons included level of knowledge regarding pediatric nonaccidental injury, common practice, and reporting attitudes to Child Protection Services. We specifically examined whether seniority and professional experience had effect on knowledge and performance. Data were collected by a questionnaire distributed to orthopedic surgeons. Results: The study cohort includes 130 orthopedic surgeons. As much as 62.3% of participating physicians had 10 years or less experience practicing as orthopedic surgeons, and 37.7% had more than 10 years of experience. A mean of 2.39 cases of suspected child abuse was treated over the last year by the physicians that completed the questionnaire. Thirty-five percent of the responders had specific targeted training with respect to the "violence toward minors or helpless reporting obligation law." Of the participating physicians, 89.2% stated that they thought it is the responsibility of the orthopedic surgeons to raise the suspicion for child abuse and refer the child and his/her parents to Child Protection Services. When treating a case of suspected nonaccidental injury, 61.2% of experienced physicians stated that they try to find out what caused the symptoms as opposed to 81.5% of lessexperienced physicians (P = 0.011). Conclusions: The study findings suggest that many orthopedic surgeons-both senior physicians and less-experienced physicians-can benefit by improved education and training modality related to pediatric nonaccidental injury. More-experienced physicians had lesser awareness and tendency to further
C
hild abuse is abhorrence to modern society. Nevertheless, it is not a new sociopathologic phenomenon. In 1962, when Kempe published his groundbreaking paper titled "The Battered Child Syndrome," child abuse was fully recognized as a distinct clinical entity. [1] [2] [3] [4] The impact made by this publication eventually led to the creation of protection laws for children including mandatory reports of abuse in the United States, Canada, Israel, and several other countries. 2 The Israeli penal law 368d declares that a health system worker has the obligation to report a suspected case of abuse in a minor to the police or welfare officer. Failing to do so is a criminal offence that leads to imprisonment for 6 months. Ministry of health regulations modified the reporting obligation to a Child Protection Services (CPS) representative for hospital employees.
Although many years passed since Kempe's publication, still the exact causative factors for nonaccidental injury are not well understood. The complexity of this sociopathology is reflected in the heterogeneity of the data published in the medical literature. The reported incidence of nonaccidental injury ranges from 0.47 to 2000 per 100,000. 5 As stated by Mulpuri and colleagues, there are limitations inherent in non-accidental injury research. The difficulty of accurate data collection, the possible bias in papers analyzing risk factors, and the vast heterogeneous nature of published studies impair the ability to form irrefutable conclusions regarding the true nature of child abuse.
Fractures are second to soft-tissue injuries as the most common presentation in child abuse. Approximately one-third of physically abused children are diagnosed by orthopedic surgeons. Establishing a diagnosis leading to a timely intervention is essential, because children returning to abusive homes without intervention faced a 50% risk of repeated abuse and a 10% risk of fatality. 1, [6] [7] [8] The orthopedic surgeon might be the only physician an abused child would encounter. Hence, the role of orthopedic surgeons in nonaccidental injury is of great importance. This role includes recognition, obtaining a good history and performing a thorough physical examination, obtaining appropriate radiographs, and notifying the appropriate CPS. The orthopedic surgeon should be regarded as an integral part of the multidisciplinary team managing these patients. 4, [9] [10] [11] [12] This manuscript studies the performance of orthopedic surgeons treating a possible child-abuse case. More specifically, this study aimed to investigate the caseload of suspected child abuse treated by the respondents. How familiar with reporting obligation were the surgeons. What are the working attitudes and common practice of further investigating a patient with suspected abuse? How well is the medical knowledge regarding pediatric nonaccidental injury established? The influence of seniority and professional experience on working attitudes, knowledge, and child-abuse report was examined as well.
METHODS
We developed a questionnaire containing 4 sections in order to answer the research questions ( Table 1 ). The first section included demographic characteristics of the responding physicians. The second section included pediatric abuse-caseload estimation and whether targeted training with respect to "violence toward minors or helpless reporting obligation law" was given. The third section included questions about the common practice of the respondent when treating suspected pediatric nonaccidental injury, and the fourth section included questions directed to assess the respondents' level of knowledge regarding pediatric nonaccidental injury.
The questionnaire was distributed to 150 orthopedic surgeons residing and practicing in Israel between the years 2010 and 2011. The questionnaire was handed out directly to the orthopedic surgeons with different levels of experience in different orthopedic departments and clinics from all parts of the country-urban and rural alike. Great emphasis was given on distributing the questionnaire to all surgeons attending the department or clinic and collecting them anonymously to avoid selection bias. Of the 150 questionnaires handed out, 130 were returned (86.6%). To obtain a power of 80% (a = 0.05), using the w 2 test, to detect a difference of 25% in awareness to child abuse, we required sample sizes of 80 and 48 participants in the less and more experienced groups, respectively.
Data were analyzed by an experienced biostatistician (A.H. 
RESULTS
The study cohort includes 130 questionnaires and comprises 81 (62.3%) responders with 10 years or less experience practicing as orthopedic surgeons (including residency) and 49 (37.7%) responders with more than 10 years of experience practicing as orthopedic surgeons. The median age of the responders was 38.0 years (IQR 11). Table 2 outlines demographic and general data concerning the study population. The senior physicians in our cohort (consultant) included 8 orthopedic surgeons that had formal fellowship training in pediatric orthopedic surgery.
As for pediatric non-accidental injury caseload, a median of 1 (IQR 3) case of suspected child abuse was treated over the last year by the physicians who completed the questionnaire. No significant difference was noted between the experienced and less-experienced orthopedic surgeon groups (P = 0.167). Of the pediatric orthopedic specialists, the median number of suspected child-abuse cases treated in the year before the filling of the questionnaire was 3.5 (IQR 4) children. As compared with other orthopedic senior physicians whose median number of suspected child-abuse case was 0 (IQR 4) children a year, this difference was found to be statistically significant (P = 0.028). Thirty-five percent of the responders had specific targeted training with respect to the "violence toward minors or helpless reporting obligation law" and the punishment imposed for breaching this law.
A total of 116 responders (89.2%) stated that they thought it is the responsibility of orthopedic surgeons to raise the suspicion for child abuse and refer the child and his/her parents to CPS. Of the less-experienced physicians, 76 (93.8%) responded that they thought it was the responsibility of the orthopedic surgeons.
Only 40 (81.6%) of the experienced responders stated they thought it was the responsibility of the orthopedic surgeons. This difference was statistically significant (P = 0.03). Table 3 summarizes working attitudes of orthopedic surgeons when they suspect a case of child abuse. Seventy-three percent of the responders stated that they tried to find out what caused the symptoms, 51.5% responders asked whether another person witnessed the injury, and only 60.5% tried to assess the risk for repeated injury. More-experienced physicians had a lesser tendency to further explore the incident compared with the lessexperienced physicians (Table 3) . This difference was found to be statistically significant (P < 0.05, Table 3 ). Concerning the issue, which of the professionals should be responsible for further investigation in a case of a suspected pediatric nonaccidental injury, most of the responders thought it is the responsibility of social workers with no difference found between experienced and less-experienced physicians (Table 3) . It is worth noticing that 54% of less-experienced physicians thought it is a residents' duty, whereas only 34% of more-experienced physicians thought so as well (P = 0.03).
Results regarding the knowledge section of the questionnaire are outlined in Table 4 . Only 53 responders (41.1%) recognized correctly the age group of up to 2 years as the most common age for child abuse. No statistically significant difference between experienced and less-experienced physicians (P = 0.55) was found. Seventy-one (54.6%) physicians recognized 2 or more of the most fractured bones in abused child. More-experienced physicians recognized 2 or more fracture sites correctly (67.3%) as opposed to less-experienced physicians (49.9%). This difference was found to be statistically significant (P = 0.023, Table 4 ).
Regarding specific fracture patterns associated with child abuse, only 20% of responders recognized corner fractures as associated with child abuse. Ninety percent knew that multiple fracture sites were associated with abuse. No difference was found between experienced and less-experienced physicians (P = 0.9 and 0.25, respectively, Table 4 ).
Fifty-one percent of the responders recognized a physical or radiographic evidence of previous injury as the most predictive risk factor for abuse in children younger than 4 years old.
DISCUSSION
Orthopedic surgeons play a critical role in the management of pediatric nonaccidental injury. A correct diagnosis coupled with a timely intervention can lower the risk for repeated abuse and even fatality. There is only minimal amount of data in the orthopedic literature regarding the day to day practice of orthopedic surgeons treating child-abuse cases. The aim of this manuscript is to present the knowledge, working attitudes, and clinical practice of orthopedic surgeons regarding pediatric nonaccidental injury.
This paper cohort included 130 orthopedic surgeons consisting about two-third (68%) responders with 10 years or less experience and about one-third (32%) of responders with >10 years of experience. The physicians undergoing training were included as a part of the study cohort. In many cases, a patient is evaluated by a resident orthopedic surgeon, without the involvement of a senior physician. This is especially true for minor trauma cases, which may actually be because of a pediatric nonaccidental injury. We found that experienced physicians demonstrated higher levels of knowledge than less-experienced physicians. Conversely, less-experienced physicians demonstrated more awareness and tendency to further investigate cases with suspected nonaccidental injury than experienced physicians.
The analysis of actions taken by the treating orthopedic surgeon when encountering a case of suspected pediatric abuse can be divided into 3 parts. First is to investigate the circumstances of the injury. This was performed by 80% to 50% of the questionnaire responders. Second is talking to the child and his parents about the child's safety. This was performed by 50% to 30% of responders. The third part is notifying CPS and/ or social worker. Seventy-four percent of the responders stated that they refer the child to a specialized CPS or social worker. In his paper, Sink et al 4 presented the ideal role of orthopedic surgeon in cases of child abuse. It includes obtaining a good history, performing a thorough physical examination, obtaining appropriate radiographs, and notifying the appropriate CPS.
The responders estimated that they treated a median of 1 (IQR 3) child with suspected child abuse during the year before the completion of the questionnaire. No significant difference was found between the experienced and less-experienced orthopedic surgeon groups. In the contrary, a median of 3.5 (IQR 4) children with suspected abuse were treated by senior orthopedics with pediatric subspecialty. The difference between the groups was found to be statistically significant (P = 0.028). The true epidemiology of nonaccidental injury is unknown and varies widely depending on age, study location, cohort size, etc. 5, 13 We are not able to determine whether these numbers represent an overestimation or underestimation with respect to the true incidence of child-abuse cases treated by orthopedic surgeons.
Only 35% of the responders received formal training regarding the "violence toward minors or helpless reporting obligation law." This by itself is concerning, and it points out the need to verify that training in this subject is conducted. Nevertheless, almost 73% of the responders adequately know they should inform social workers and/or the CPS as requested by the Israeli law (Table 4) .
Taitz and colleagues conducted a study on 103 cases of long-bone fractures in children younger than 3 years presented to an emergency department over a 1-year period. Review of the charts revealed 31 children with indicators suspicious for abuse. Only 1 child was referred to CPS for additional assessment. 14 Another study found that in about one-third of children younger than 3 years presenting to emergency departments and orthopedic clinics with a fracture, the charts contained inadequate information to confidently determine the cause of the fractures. 15 A study based on the data collected from an urban level I pediatric trauma registry found that in only 57.9% of charts the identity of the perpetrator was recorded. 16 This leads to a conclusion that the lack of awareness and insufficient education is a widespread problem.
When we examined the "body of knowledge" with respect to pediatric nonaccidental injury among the study population, we found it to be inadequate. About 40% of the responders correctly identified the age group in which pediatric nonaccidental injury is the most common. Specific fracture patterns associated with high specificity for pediatric nonaccidental injury such as scapula or spinous process fractures 1, 7, 9 were correctly identified by only 10% to 20% of responders. No statistically significant difference between experienced and less-experienced physicians was found. Fracture type alone cannot definitively distinguish nonaccidental injury from accidental trauma. 1, 3, 7, 17 Pandya et al 18 analyzed 500 cases of child abuse treated in an urban level I pediatric trauma center. They found skull, rib, and femur fractures to be the most common sites for skeletal injuries in non-accidental injury cases. In our study cohort only 54.6% of physicians correctly recognized 2 or more of the most-fractured bones in child abuse. Furthermore, 67.3% of experienced physicians successfully recognized 2 or more fracture sites of the most common sites involved in pediatric abuse as opposed to only 49.9% of less-experienced physicians (P = 0.023). This may suggest that underrecognition of pediatric abuse is partly because of inadequate level of knowledge, especially in less-experienced physicians.
Careful attention should be given to the age/walking status of the child, and the presence of long bone and rib fractures should be considered as it alerts the treating physician to suspect a possible case of abuse. When children of 18 months of age or less, present with a humerus, femur, or tibia/fibula fractures, a suspicion of abuse should arise. Above the age of 18 months, humerus and femur fractures are more likely to be the result of accidental trauma. Rib fractures, regardless of age, continue to be a marker for child abuse. 11, [18] [19] [20] Baldwin and colleagues presented a multiple regression model, which identified 3 predictors to differentiate abuse from accidental femur fractures in children younger than 4 years. The investigators found that children younger than 18 months had 10 times the chance to be a victim of abuse. Children with physical and/or radiographic evidence of previous trauma had a relative risk of 16.8 of being victims of abuse, and children with history suspicious for abuse, had a relative risk of 7.4 of being victims of abuse. 21 Among the questionnaire responders, physical and/or radiographic evidence of previous trauma was identified by 51% of responders as being the greatest predictor for pediatric nonaccidental injury. This is in consistent with several published works. [22] [23] [24] In a study assessing the rate of abusive fractures being missed at initial physician visits, the investigators found that almost 1 of 5 cases is undiagnosed. They concluded that assessment in cases of suspected pediatric nonaccidental injury is suboptimal, and abusive fractures are at risk for escaping detection or for delayed recognition. 25 Only 8 physicians who had formal fellowship training in pediatric orthopedic surgery participated in our study. This group is too small to draw solid conclusions regarding working attitudes. Lane and colleagues showed that pediatric orthopedic surgeons tend to perform better in identifying and appropriately reporting to CPS compared with general orthopedic surgeons.
To the best knowledge of the authors, this manuscript is the first to specifically address working attitudes and common practice of orthopedic surgeons treating child abuse.
By the data obtained through this work, a major contribution to defining the role of orthopedic surgeons in this field can be made. The main shortcoming of our work is that data were collected with the usage of a questionnaire rather than by actual chart analysis. This fact subjects the data to selection and recall bias made by the responders and does not reflect working attitudes de facto, possibly weakening the validity of conclusions drawn. However, as the response rate in this study was high (86%), we believe that the data obtained represent the orthopedic surgery community in Israel.
Our work findings suggest that many orthopedic surgeons both seniors and young can benefit by improved education and training modality related to pediatric nonaccidental injury. We reinforce the recommendations put forward by Lane and colleagues to include continuing medical education programs, case-based teaching, and collaborations between orthopedic surgeons and pediatricians. 12 In our opinion, future research based on the implementation of these recommendations should be performed.
Given the potentially fatal ramifications of misdiagnosing and mistreatment, we are obligated to have a better understanding of the knowledge owned by orthopedic surgeons and to investigate their working attitudes in a suspected pediatric nonaccidental injury. This step is crucial in order to improve orthopedic surgeons' practice in this field and contribute to the multidisciplinary struggle against this sociopathology.
